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Cameras for the URS-50I Apparatus, Adapted for s/032/60/026/01/037/052 
Photographs at High and Low Temperatures B010/B006 


sample is attached. The outer wall also has a projection 

sealed by a celluloid film. The projection of the inner 

voll protrudes into that of the outer wall, thus enabling oe 
the X-rays to be focussed through the celluloid film on } / 
the sample. The teaperature of the sample is measured by 

a thermocouple. Rapid sample heatine from - 177° to roon 
temperature can he effected by means of emall heating 

elements. There cre 2 figures and 1 reference. 
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UMANSKIY, Yakov Semenovich; LYUTTSAU, ¥.G., red.; GORDON, L.M., red.izd-va; 


ATTOPOVICH, M.Kz, tekhn. red. 


(X-ray diffraction techniques for the study of metals} Rentgeno- 
grafiia metallov. Moskva, Gos. nauchno~tekhn.izd-vo lit-ry po 
chernoi 1 tevetnoi metallurgii, 1960. 448 p. rece 


(Metallography) (X rays--Diffraction) 
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Phan leclntamn dD Sennen 


y 
‘gr. Diffuse Scattering of X-Rays by Aluminum Brass. 


Steel Inst., Leninsky Prospekt 6, Moscow, USSR. 


paper submitted for 5th Gen. Assembly, Symposium on Lattice Defects, 
Crystallography, Cambridge U.K. Aug 1960, 


IntL. Union of 
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AUTHORS: Kagan, A. S., Umanskiy, Ya. 5; 
ance eeeriore 
TITLES: Characteristic Temperature of an Ag-Au Alloy Within a 
Temperature Range From 279 To 523° K 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy. Chernaya metal- 
lurgiya, 1960, Nr 1, PP 152-154 (USSR) 


ABSTRACT: In order to determine the characteristic temperature 0 
of Ag-Au alloys and of pure Ag. in terms of the drop of 
the diffraction intensities with the increasing atomic 

thermal vibrations, the authors measured the diffrac- 
tion intensities at 279-523° K by jdonization set 
URS-50I. When 4 gteady-intensity incident beam 138 
applied ; 


0) 
2h = — 2M, ++ 2M, 
T; 1 a 
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Characteristic Temperature of an Ag-Au 77703 
Alloy Within a Temperature Range From SOV/148-60-1-26/34 
279 To 523° K 
holds, where @ mm? P » denote the products of all 
1 2 


factors except temperature and 


2m = 12 ot) 5, 1) sat 
mk OY x 4 a 


describes the Debye-Waller intensity connections. The 
powdered Au and Ag, containing traces of Fe, Cu, Al, 
were mixed at 15:85 ratio and molten in an induction 
furnace with argon atmosphere. The obtained alloy was 
deformed, homogenized at 950° C for 2.5 hr, powdered and 
recrystallized at 300° C for 1 hr, after which the 
crystals became about 1 to e . fhe powder was stuck 
on a copper plate, fastened at the cnd of an electric 
heater, and placed on the axis of the X-ray goniometer. 
Two to three diffraction intensity curves were obtained 
Card 2/4 for each desired interval of temperatures which were 
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Characteristic Temperature of an Ag-Au 77703 : 


Alloy Within a Temperature Range From SOV/148-69~1-26/34 
279 To 523° K “, 


ff 
controlled by a thermocouple. The method proyided 
+2.5% accuracy of the_computed el . The mean: f& for Ag 
was found to be 208.5° K which is within 203 t® 215° K 
of values determined by various investigators by means 
other than X-rays. The for the Au-Ag alloy at the 
intervals of (° K): 279-370, 279-423, 279-474, and 
279-523 were 200, 197, 194, and 200° K,respectively. 
Their average, 197°_K, is close to the value determined 
by R. W, James (198° K) according to the elasticity 
method. The static or "chemical” distortion of the Ag 
structure due to the presence of dissolved Au proved to 
equal zero. This fact is the obvious result of only 
0.17% difference between the atomic radii of Ag and Au, 
The Debye-Waller intensity connections proved to remain 
valid for the entire temperature interval used in the 
experiments. The connections are for many solids, 
composed of less heavy atoms, restricted to much 
lower temperatures. This is because of the inversely 
Card 3/4 proportional relation of the amplitude of thermal 
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279 To 523° kK 
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vibrations of atoms to the square root of m@ = in 
which atomic mass m Ls high for both Au and Ag. There 
is 1 figure; and 9 references, 4 Soviet, 4 U.K., 1 
Danish. The U.K. references are: M. Blackman, Phii. 
Mag., 42, 1951; R. W. James, G. W. Brindiey, Proc. 
Roy. Soc., A 121, 155 1928: R. w. James, F. oM. Firth, 
Proc. Roy. Soc., A 117, 62, 1927; R. W. James, 
Manchester Memoirs, 71, 9, 1926~1927, 


Moscow Steel Institute (Moskovskiy institut stait) 


December 15, 1958 


CIA-RDP86-00513R001857930007-1" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001857930007-1 


a.S6 
GORELIK, 3.5.3 PAVLOV, A.M.5 UMANSKIY, Y 


f£fusion 
tal lattice, the di 

tween the type of crys md the tempsreture 
coe ae interatonic gees Senne ‘ Oa aet nb 28 
of recrystallization. Izy. vy8. uchebs (HORA 15:5) 
95-99 1G. 


ss Hopkovsksy Sete liogranhy) (crystal lattices) 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001857930007-1" 


"APPROVED FOR RELEASE: 


03/14/2001 


CIA-RDP86-00513R001857930007-1 
a ee a Fai 


cy RE 


20473 


9/148/60/000/002/007/008 
/f.6200 . 
AUTHORS: Mozzhukhin,. Ye.l., Yelyutin, V.P., Umanskiy, Ya.S. 
Ue 
2 The Effect of Gintering’ Conditions on the Strength of Carbide 
Base Alloys Carburized by a NiAl Compound Soe 


a, 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya metallurgiya, 
1960, Nr 2, PP yy2 - 147 


TEXT: To determine optimp sintering conditions ensuring the pre- 
paration of = 5 \¥ the authors studie the effect of various 
sintering conditions on the properties of T1-carbide” and m.W-carbide base 
alloys earburized by 8 Ni-Al compound, the ffect of sintering conditions 
on the strength of alloys during pending tests at room and elevated tempera- 
tures. was mainly studied, Students of the Moskovskly institut stale (Moscow 
Steel Institute), YesAs Bychkova, LV. Maksimova and Ye.1. Oginskaya took an 
active part in the studies. The carburizing alloys eontained 54 - 60% (at) 
Ni, The given theoretical compositions of. the {nvestigated alloys ars con- 
tained in Table 1. The specific weight of 74-W-carbides was calculated from 3 
the weight and volume of the carbide component in hard alloys. Tt was 11.4 e/om 
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The Effect of Sintering Conditions on the Strength of Carbide Base Alloys 
Carburized by a NiAl Compound 


for T15 carbide, 6.16 g/om for 160 carbide, The alloys wers prepared of Ti- 
carbide powdsr and complex T{-W-carbides. Powders of the initial material 
were mixed in alcohol for 48 hours, dried in air, pressed into briquets and 
dried in a vacuum cabinet, Sintering was carried out in argon and hydrogen 
atmosphere, in a laboratory vacuum furnace with a graphite shaft and in a 
Tyv-2 furnace, Optimum sintering conditions were determined from the results 
of measuring the strength, hardness, specific weight, and changes in the com- 
position of the alloys. Greatest changes in the composition were observed in 
sintering T1-carbide-base alloys in a vacuum, Loss of individual components 
through sintering was calouiated after sintering in a vacuum, hydrogen and 
argon for 1 hour at 1,700°C, The loss amounted to 15% Ti, 67% Al and 13% C 
of the total amount of the component in the alloy prior to sintering. 

Minimum loss was observed in sintering in pure argon, Table 2 contains the 
composition of the T100B (15) alloy prior to and after sintering under 
different conditions, The strength of alloys during bending was investigated 
with the aid of a special device on 4 two-ton testing machine at high temperatures 
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The Effect of Sintering Conditions on the Strength of Carbide Base Alloys 
Carburized by & NiAl Compound 


without shielding atmosphere. Figures 1 - 5 show the effect of the sintering 
temperature on the alloy strength during pending. Highest strength of Ti- 
carbide base alloys was obtained by sintering for 1, hour at 1,900°C, A raise 
of the sintering temperature up to 2, 100°C did not affect the strength (Figure 
1), although shrinkage and density of the alloys increased, Extended holding 
up to four hours entailed decrease in strength; holding time reduced down to 
0.5 hrs entailed a decrease in density. The authors contradict the statement 
made in [Ref 4] that the optimum temperature of sintering for a TiC-NiAl alloy 
was 1,650°C. They. proved experimentally that alloys of highest strength and 
density were obtained at 1,900°C and above. It was established that optimum 
mechanical propertzes of the alloys depended on the optimum amount of the 
liquid phase during sintering. To obtain this, alloys with a lesser content 
of binder should be sintered at nigher temperatures which raise the amount 

of the liquid phase due to the dissolving of the carbide compenesnt. Y 
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The Effect of Sintering Conditions on the Strength of Carbide Base Alloys 
Carburized by & NiAl Compound 


There are: 2 tables, 5 graphs and 7 references, 6 of which are English and 
1 Soviet, 


ASSOCIATION: Moskovskiy institut stali (Mescow Steel Institute) 


SUBMITTED: May 25, 1959 
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AUTHORS: Mozzhukhin, Ye.1.; Yelyutin, y.P.;  Umanskiy, Ya.s. 


Mozzhukhin, Yelyutin, "-" 
A A — 
TITLE: Strength of Carbide Alloys Cemented by NiAl and CoAl Compounds 


PERIODICAL: Izvestiya vysshikh uchebnykh zgavedenly. - Chernaya metallurgiya, 


1960, No. 3, pp- 131 - 135 LX 
\ 


TEXT: An investigation was carried out with eantin ona titanitum-tungsten 
carbide powder pound with NiAlL and CoAl compounds. The effect of the composition 
tities of the binders was determined. The results are 4ilus- 
trated by curves. lume % NiAl the binder 
composition had no effect o perature, put a pro- 
nounced effect was observed at 1, : s of stoichiome- 
tric composition proved strongest, NiAL with 60 atomic £ 
Ni weakest. Alloys with over 25 volume e maximum strength. The 
strength of T4C-NiAL at 1 ,000 C was in than at room temperature, 
not fully corresponds to estigation (Ref.3)- 
gh NiAl conten {stance than 
with low NiAl co T1tanium- 7-15 -60 (T-60) were 
pound with CoAl 15 volume % CoAl, respectively. 
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pounds 


A higher strength was observed in alloys with 15 and 20 volume % of NiAl at goo°c 
than in cold which is explained bv higher plasticity of NiAl at gooec. At higher 
temperature the alloy strength dropped. The high strength of TiC-NiAl alloys in 
hot state is apparantly also due to the plasticity of NiAl and stress redistribu- 
tion. ‘This phenomenon had been observed by G.S. Kreymer, 0.8. Safonova and A.I. 
Baranov (Ref. 4) in WC-Co alloys (maximum strength at 200°C due to softened cobalt.) 
The following conclusions were drawn: 1) Titanium carbide alloys bound with NiAl 
have higher bending strength at 1,000°C than at room temperature. 2) Titanium- 
-tungsten carbide alloys with 16% titanium carbide bound by NiAl retain their 
strength up to 900-1,000°C. 3) Titanium-tungsten carbide bound with CoAl has a 
higher strength than analogous alloys bound with NiAl. 4) At room temperature 

the strength of titanium carbide alloys doeg not depend on the composition of NiAl, 
but at 1,000°C it does. At 1,000°C alloys bound with NiAl of stoichiometric com- 
position have maximum strength. 5) The carbide base composition is important for 
alloys bound with NiAl and CoAl. Alloys with pure titanium carbide and titanium- 
tungsten alloys with high titanium content (64% TiC) have low strength at room 
temperature, but they retain their strength or even increase it at 1,000 - 1,100°C. 
There are 4 figures and 5 references: 3 Soviet, 2 English. 
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AUTHORS : Mirkin, L.I. and es A 

TITLE: Investigation of the State of the Crystal Lattice and | 


the Density of Dislocations jn Austenite and Ferrite Y 
During Phase Transformations 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy ; Fizika, 
1960, No 35 PP 212 - 217 (USSR) 


ABSTRACT: The block dimensions and Type Il distortions in the 
a-phase of carbon ahd allvy steels after various types 
of heat treatment were measured and the results were 

described in numerous papers by the School of 

G.B. Kurdymov- However, only very few papers are 

devoted to the intra ranular structurellof the gamma- 
phase (Refs 1,2). The authors consider it of interest 

to investigate the intragranular structure of the a- 

and y-phases in steels after various heat trent) 

The experiments were carried out on steel 454(0.4% C) 

and on austenitic manganese steel (0.4% C, 12% Mn), which 
were quenched from temperatures between 600 and 1 200 °C 


and tempered at temperatures of 200 - 700 °c with a 
Cardl/3 yl 
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The gnvestigations were carried 
The authors 


n uRS-50L equipment. 
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Gate of the OZR EP Pattice and the Density 
Ferrite During Phase Transformations 


Investigation of the 
of Dislocations in Austenite and 


Thus, the density of dislocations 

lements of the fine crystalline 

structure, namely, the block dimensions and the Type It 

distortions- There are 3 figures, 2 tables and 

9 references, 7 of which are Soviet and 2 English» 
yshlennosti 
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AUTHORS: Skakov, Yu.A.» Umanskiy, Ya.3. 
=—o 


G 
TITLE: Investigation Into Changes of.Fine Inter ranular structurd of 
a Composite Cobalt-Base Alloy” K4OHM (KHONKGOM)” in Plastic 
Deformation and Annealing 


PERIODICAL: Izvestiya vyssikh uchebnykh zavedenly, Chernaya metallurgly4, 
1960, Nr 5» PP 150 - 158 


TEXT: Tne KYONKhM alloy [Refs 1, 2] is strengthened in 4 high degree 
during plastic deformation and is, moreover; subjected to considerable addi- 
ional strengthening py low temperature annealing. The authors investigated 

the character of structural changes corresponding to strengthening and softening. 
The composition of the alloy is givens 0.08% C; 36 4% Cos 20.1% Or; 15.25% 
Ni; 7.05% Mo; 16.3% Fe 0.40% Sis 1.82% Mn. The alloy specimens were sub- 
jected to cold rolling (10, 30, 50 and 70% compression) after water quenching 


00°C the tempering time was cnanged from 2 to 100 hours and at 700°C up to 
18 hours. Microhardness of all specimens was measured. The experimental work a 
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Investigation Into Changes of Fine Intergranular Structure of a Composite 
Cobalt-Base Alloy K4OHXM (K4ONKhM) Jn Plastic Deformation and Annealing 


was performed with the participation of A,V; Sharshatkina and students of 
Mis, L.K. Kostini mgol'd, Dt. and other collaborators 
of IPS TsNLICnM, in pA, Sol %5, etion and pre- 
paration of the test items, 


and the following conclusions 4r 
+0 500 


~6 om) and 


{up to 

4g different in 

compression inoreases 

crushing of domains ; ow tempering 

deformed alloy depends mainly on ch f distribution of 
microdeformations and their & mh, Mic ations of the orystalline 

Lattice are mainly caused by terogeneity in the 

solid solution. Differentiation © all molybdepun and 
carbon) takes place in the zones with dimensions of the order of 107° cm. V 
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Investigation Into Changes of Fine Intergranular Structure of a Composite 
Cobalt-Base Alloy K4OHXM (KYONKhM) in Plastic Deformation and Annealing 


higher degree of compression, an extended time or higher temperatures of 
tempering, entail enlarged localization zones of microdeformations in the 
erystalline Lattice of the solid solution; (or enlargement of solid solu- 

+ion zones with higher concentration of Mo and c). Such a structure precedes 
the separation of the carbide phase and corresponds to maximum hardness. The 
separation of the carbide phase is accompanied by the elimination of micro- ¢ 
deformations of the orystalline lattice and by the sharp enlargement of mosaic 
structure domains, which causes softening. . 

Tere are: 5 sets of graphs, 1 set of microphotos and 6 references, 4 of 

which are Soviet, 1 French and 1 English. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) a 


SUBMITTED: April 1, 1959 
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AUTHORS ? Kagan, A.So, Somenkov, v.A. and Umanskiy, Ya.5So 


——— 
TITLE: An X-Ray Camera)f or Studying the piffuse Scattering by 
Polycrystalline Materials 


PERIODICAL:Kristallografiy®s 1960, Vol.5, No.3, pp. 468-469 


TEXT> There are stricter requirements in the use of diffuse 
scattering methods in metal physics than in ordinary structure 
anelysis. Air scattering and slit scattering must be reduced and 
the monochromatization must be of a high standard. An a¢tachment 
for the YPC -501 (uRS-501) diffractometer which satisfies these 


conditions is described. It is basically a4 cylindrical enclosure 
with celluloid windows which surrounds the specimen. The 

enclosure can be evacuated, Slits are provided for removing 
radiation scattered by the air outside the enclosure from the 

primary beam from the monochromator. A crystal of Ge (111 plane) — 
is used for monochromatization as it gives no 222 reflexion. The 


333 reflexion is suppressed by reducing the tube voltage. When 
there is no specimen and the direct beam passes straight through 
the camera, the count rate recorded is equal to the cosmic ray 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001857930007-1" 


"APPROVED F 
eee ee Sea ae ad CIA-RDP86-00513R001857930007-1 


§/070/60/005/003/024/024/Xx 
£132/E460 


An X-Ray Camera for Studying the Diffuse Scattering by 
Polycrystalline Materials 


count rate. The apparatus can be used to record the diffuse 
background between 8 and 45°. Its operation has been tested with 
specimens of fused quartz and Cu. Comparisons with the theoretical 
acattexzing are reproduced and appear satisfactory. There are 

3 figures and k references: 2 Soviet and 2 English. Be 
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Diffuse scattering of X rays by a Cu-Al alloy. area ee 
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Bee? ” (Copper-aluminun alloys--Spectra) 
(x rays--Scattering) 
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TITLE: Investigation of the State of the Crystal Lattice and of 
the Density of Dislocations in the Case of Phase Trans- 


. formations in Steels \ 


\ 
PERIODICAL: Fizika metallov i metallovedeniyes 1960, Vol 95 Nr 6, 
pp 897 - 902 (USSR) 


ABSTRACT: This paper was presented at the Sixth A11-Union Conference 
n Using X-rays for Investigating Material, held in June, 
1950-6 

The authors investigated the intracrystalline structure of 
steel 45; containing 0.4% C, and of austenitic manganese 
steel, containing 0.4% C and 12% Mn4 after quenching from 
temperatures between 600 and 1 200 © and tempering at 
temperatures of 200 - 700 c. They consider the problem 
of selection of a standard in determining the dimensions 
of blocks and type It distortions in the material. The 
authors propose application of the method of determination 
of the density of dislocations from the widening of the 
lines on X-ray patterns for the purpose of investigating 
processes taking place during heat treatment» As a result 
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ation of the State of the crystEeEAkesée and of the 
the Caso of Phase Transformations in 


investig 
Density of Dislocations in 


Steels 


data were obtained on the changes 

in the density of dislocations in the austenite and in 
‘ferrite during quenching and tempering of the steels- 

The authors propose a probable dislocation mechanism of 
the processes taking place in a and ¥ phases during 
quenching and tempering of steels’ during quenching of 
steel a large number of point defects and dislocations 
occur in the @ phase during Yr4 transformation, which 
ted at the block poundaries and distributed 
inside the block, i.e. distorting the Lattice; increase 


of the number and the extent of such dislocations inside 
the block will bring about an increase in "type rr" 
distortions, whilst an increase in the number of closed 
chains (relaxed defects) will correspond to an increase 
of the degree of dispersion of the blocks. Thus, the 
density of the dislocations characterises poth the block 
dimensions and the type If distortions. In the case of 
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Investigation of the State of the crys¥9l3{ Ez b3ce and of the 
Density of Dislocations in the Case of Phase Transformations in 
Steels 
mechanism of these processes changes to some extent. 
There are 5. figues and 11 references, 9 of which are 
Soviet and 2 English. 
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AUTHORS: Kalikhman, V.L., Umanekiy, Ya.S. 
TITLE: Investigation of the Initial Stagea of/the Formation of piftusion!® 


Porosity in the Alloys L62{tand N@OKh20)by Using the Method of 
Small-angle Scattering of X-Rays 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 1, pps 108-109 


TEXT: The formation of porosity by elimination of the volatile component of 

alloys was studied in a vacuum chamber by using 0. Kratky'’s method (Ref. 4). 

As a result of the elimination of zinc, the samples of the L62 alloy were in 

an atmosphere saturated with zinc when they were annealed at 750°. Similarly, 

the samples of the alloy of the type N60Kh20 were in an atmosphere saturated 

with chromium when they were annealed at 1200°. The results and the X-ray 

pictures shown in Fig. 2 are discussed. From the results obtained it follows 

that the pores begin to form on the surface of impurities. Firet, thin cracks 

are produced, which expand along the surface of the impurities. These results 

agree with the fact that the tendency to form pores is closely connected aes. 
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the amount of impurities. There are 2 figures and 6 references, 2 of which are 
Soviet. 


ASSOCIATION: Moskovskiy institut stali in. I.V. Stalina (Moscow Steel - 
Institute imeni I.¥. Stalin) ee ee 
a eee eee ne ae 


PRESENTED: December 29, 1959, by GV. Kurdyumov, Academician 
SUBMITTED: - December 28, 1959 
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AUTHORS: Kagan, A.Se, Umanski y PEE 
TITLE: The Anomalies of the Thermal Factor of the Scattering of X-Rays by 


WN =~ CrWCu - Zn and Ni ~ V Alloys 
¥\ v\ A 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, Now 2, pp- 326-328 


TEXT: In the introduction the authors refer to the assumption of the Debye- 
distribution of thermal waves according to frequency, which was made when 
determining the characteristic temperature. The actual spectrum in all cases 
deviates more or less considerably from this assumption. In the present paper 
the results obtained by investigations on a nickel-ohrome alloy with 21% Cr, on 
a-brass with 31.6% Zn, and on a nickel-alloy with 8% V are given. The X-ray 
diffraction studies were carried out by means of CuKa-emission; determination 
of the characteristic temperature by means of the modulus of elasticity carried A 
out according to a method previously described py the authors (Ref. 16). The 
investigations on the nickel-chrome alloy were carried out both on samples, 
which were in the K-state and on suoh in which there was no K~state. Investi- 
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gation of the Cu-Zn-alloy was carried out both on samples which had a regular lat- 
tice and on samples with a disordered lattioe. The pre-treatments of the samples 
are briefly discussed, and measuring results are shown in the diagrams of 

Figs. 1-3, in which the dependence of the logarithm of relative intensity on 
temperature is graphically represented, In tables 1-3 the calculated characteris- 
tic temperatures are given. It is found that the characteristic temperature 

of the samples determined in two ways differs, and besides, the characteristic 
temperature determined by means of X-ray diffraction study in the temperature 
range of liquid nitrogen up to room temperature and in the temperature range 
from room temperature up to higher temperature differs. Only for brass in the 
ordered state is this difference near the measured error. When discussing the 
results obtained, the authors point out the fact that in high-temperature 
measurements it is not the shape of the spectrum but the maximum frequency that 
exerts an influence upon the thermal factor. The causes of the anomalies of 

the thermal factor must be explained by investigations of the diffuse scattering 
on monocrystals. The authors thank Yu.A. Rymashevskiy for his assistance in 
measuring the moduli of elasticity. There are 3 figuizes, 3 tables, and 18 
refsrences, 7 of which are Soviet. 
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Cone 83560 
3/020/60/134/001 /012/021 
B004/B060 
G3 YO ut 
AUTHORS: Bogorodskiy, 0. Vo, Umanskiy, Yao Sos hil'tshte §. Sh. 
BOGOTOO Bo ei) cement ee < 
‘~ 
TITLE: On the Nature of the Mosaic Structure of Single crystals \ 
of Germanium and Silicon 
— = af Pena ee 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 1; ; 
pp: 114 =- 116 4 


TEXT: The authors wanted to check the dislocation character of the 
mosaic structure (Figs 1), and studied single crystals of germanium and 
= silicon that were drawn from the melt along the (111)-axis. The samples 
used were 2~3 mm thick foils cut perpendicular to the (111)eaxis. It 
was established by etching that almost all of the dislocations exhibited 
the Burgers veotor a/2 (110). In some cases; the authors observed lines 
which corresponded to sma 1-angle poundaries. The densify of surface 
dislocations was 402 - 10° cm * for germanium, 10° = 10 cm”? for 
silicon. The principle of the X-ray analysis is described (Fig. 2). The 
monochromatig X-ray beam is reflected from the crystal I; and hits on 
erystal II which is rotated around small angles. The authors used the 
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YPC-50M (URS=501) apparatus with Geiger counter. The curve of the in« 

tensity of double reflection of I as a function of the angle of rotation B 

is defined as rotation curve. fhe authors constructed a special gonioe 

meter head which allowed rotations around amall angles with an accuracy 

of 0.5". The rotation curves obtained experimentally are shown in Fig.3, 

the data are given in Table 1. The distances between the maxima equal 

the disorientation angle of the crystal blocks. Experimental data show 

that the Ge aingle crystals have a mosaic structure with all disloca- 

tion densities, while the disorientation angles of the blocks change | 
little, although the dislocation densities differ by four orders of 

magnitude. This cannot be explained by the Burgers modele In silicon, ! 
the blocks are considerably smaller, which likewise contradicts the + 
Burgers model, since the lattice constants of Ge and Si are little 

different. The germanium orystalsa with small-angle boundary showed 

fragment structure. The authors arrived at the conclusion that the block 
boundaries in Ge and Si may be connected with dislocations, but not ac- 

cording to the mechanism of the small-angle boundary. Also structural 

defects might play a role here. The interfaces between the fragments, 

on the other hand, sonsist of dislocations in agreement with the 
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Burgers model. Thus, the nature of the block- and-fragment boundaries 
ie different. There sre 3 figures, 1 table, and 5 references: 2 Soviet, 
1 US, and 1 German. 
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PRESENTED: April 26, 1960, by P. Ae Rebinder, Academician 


SUBMITTED: March 2. 1960 
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£021/E480 
AUTHORS : Ka likhman , vV.L. and Umanskiy , Yas. 
TITLE : X~Ray measurement of total sub-microporosity and of 


pore size, arising during the mutual diffusion of 
copper and nickel 


PERLODICAL: Izvestiya vysshikh uchebnykh zavedeniy.: Fizika, 
no.4, 1961, 140-145 \ 


TEXT: Studies were carried out on the increase in sub-microporosity 
during the process of mutual diffusion of copper and nickel. using 

the apparatus for recording lLow-angle reflections with a slit 
arrangement proposed by 0.Kratky (Ref .2: Kolloid-Zeitschrift, 144, 

110, 1955) with slight modifications. Samples were prepared in / 
the following way: 10 micron thick nizskel foil was annealed for / 
2 hours at 1000°C and placed between two sheets of 20 micron thick } 
copper foil. The surface of the foil was electropolished and 7 
washed in acetone. The sandwich was clamped and heated in vacuc 

at 900°C for 15 minutes. This was suffisient for diffusion 

welding to take place: piffusion treatment was carried out at 

un00’c for 5 to 160 minutes and at 900°C for 15 to 240 minutes in 

7racuo. The samples were than radioageaphed. Low angle 

Gard 1/3 
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reflections were obtained from the samples before and after 

heating. The low angie effect was caused by amperfections of the 
foil surface, as 3hown by its increase with an increasing number of vi 
foil layers. The lcw angle reflections were % to % times more = 
intense after sintering, being 2 x 10°3 of the intensity of the 

initaei beam. Thus, the effect must be caused, in the main, by 
submicroporss formed as a result of the difference in partial 
soeffitients of diffusion of the sintered metals. Generation of ae 
pores had already started even after 15 minutes at 900°C, The 

minimum size of pore was about 300A after this time. Obviously, 


this must have been close to the critizal size for nucleation. 
With increasing time. the pore 512€ inzsreased because of 


coaguiation of pores. The procvess of increase in pore size, in 

the imitial stages. was obvicusly autozataiytic. The total 

volume of submicros-cptl- porosity was of the order of 10°73 cf the 

volume of the samp: . S T Kinebsyevsh.y 25 mentioned in the 

artisle. There are & fagures and 9 voererenias 3 Soviet and ; \ 
6 non-Soyie?* The four references to English language 
publications read a3 follows: Ref.4 A. Guinier. G. Fournett. 


Smali-angle scattezing of X vayz2. London, 1953; 
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Ref ..5P A. Guinier, J. of Appl. Phys.. 30, No.5, 1959; 

Ref .7: W.T.Ogier, R.L.Wild, J.C.Nickel. J. of Appl. Phys., No.3. 
1959: Ref 8; R,H.Neyamber, W.G.Brammer, W.W.Beeman, J, of App. 
Phys,, No.5, 1955. 


ASSOCIATION: Moskovskiy institut stali imeni I.V.Stalina 
(Moscow Steel Institute imeni I,V.Stalin) 


SUBMITTED: July 4, 1960 
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AL THORS = xetrakhantseav. SeM., Gromova,. SePo, Kalikhman, V,L. 
and Umanskiys Yee +. 
TITUE 4 influence of Dirfusion Porosity in a Nichrome Alloy 


on the Sintering of Nickel and Chromium Powders 


PARLONITCAL: Metablovedeniye 4 termicheskaya obrabotka metallov, 
rG61, Now7, pp: 54-54 


Thos d= in studying the process of sintering of nickel and 
chromium the authors discovered some unusual changes of the lattice 
persod and the shape of the lines on X-ray diffraction patterns 

at the nichrome HT) x0 (N80x20). vor the investigations, 

apecsiinens oF various densities (porositias 10-15, 25°30 and 

heh Sk) wore prapared by cold prosring, The specimens were 

sintered in a hydrogen stream at 1150"°C for 8 hours. Aeoray 
diff{ractron patterns were made using « molybdenum reference ' 
atandard with copper radiation. The lattice poriod was calculated : 
from the line (4.0), It was found that during sintering the 

lattice persed did not change monotonously but ain jumps. Fig.l 

shows the sependencea of the lattace period, A. of sintered 
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nichroeme on the sintering time, hours. for the following initial 

periods; curve 1 - 15-20%, curve 2 - 30%, curve 3 = hunkSa. 

During the farat three hours of sintering. the maxima and minima 
of the lattica periods did not coincide for specimens with various 
porosities} however, during the later stages of wintering they 
are synchronous for all the apecimens>, There 16 4 similar change 
in the blurring of the lines on the X-ray diffraction patterns: 
the Lines are blurred or sharp right up to the division of the 

Ky doublet. ‘The sharp lines correspond to Larger lattice 
periods, omena were observed by »- %au Gorelik 
(Ref,l: y shkoly, petallurgiya, No.2, 1939) 
during sinte ‘These phenomena indicate that 
sintering of powders docs not change 
monotonously t * the solid solution: This can be 
explained on t ‘of the study of the tormation 
and growth of sub in the nichrome alloy. Porosity 
wat nbaerved in oan alloy of a similar composition (22% Cr) during 
the distillation 7£ chromium in vacuum at various temperatures. 
The dimensions of the sub-micropores were determined by atudying 
the low angle acattering of X-rayée Fig.2 shows the test-rigz 
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“used for studying the 1 
2 = monochromator, 3 ~ specimen, ' - 
_ Muller counter, 6 - counting circuit) 
microscopic pores of a size of severa 
the nichrome during the process of ev 
shows the dependence of the average PD 
of the total porosity (loss in weight 
subjected to vacuum evaporation at va 
function of time, /t , min for the 
1200°C (plot a) ind 1350°C (plot b)- 
sub-micropores also did not change mo 
evaporation temperature the larger wi 
points on the curve R, f (ft ). Th 
explained only by the healing of the 
the maximum dimension of the pores wa 
Healing proceeds as a result of chrom 
diffusion coefficient in nichrome is 
_diffusion coefficient of nickel (Ref. 
. fundamentals of vacuum engineering", 
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-In this case healing is possible if the flow of chromium atoms 

to the pore is larger than the flow of vacancies. After the 
pores have healed, sections will remain which are chromium 
enriched and the internal flow of vacancies will cease. The 
‘appearance of concentration non-uniformities) leads to blurring of 


' the lines on the X-ray pattern and to a reduction of the lattice 


period, By means of low angle scattering it is also possible to 
‘detect the decrease in the pore dimensions. ‘Then, the chromium 
concentration begins to equalize in the alloy and the concentra- 
tion of vacancies will increase; this produces a narrowing of the 
lines on the Debye pattern. An increase in the concentration of © 
the vacancies leads to the formation of new and growth of 


remaining pores. The concentration of vacancies will decrease in 


jumps and the process of healing of the pores will start afresh. | 
This process appears to continue until a certain quantity of 


— 


‘chromium is evaporated from the alloy. Therd: arc 3 figures 
and 4. references: 3 Soviet and 1 a Russian tra) slation. a 
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Determining the orientation of the diffusion submicropores in 
ol—-brass by the method of small-angle scattering of I rays. 
Fiz. tver, ‘tela 3 no.2:331-335 F '61. (MIRA 14:6) 


“ 1, Institut stali, Moskva. 
(Diffusion) 
(X rays—-Industrial applications) 
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AUTHORS: Kalikhman, V.L., Umanskiy, Ya.S- and Chirikov, N.V. 
ia AEE SNR aN, 
TITLE Study of the Diffusion Porosity Occurring During 


Distillation of Chromium From Single Crystals of 
the Alloy 3%4376 (E1437B) 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol. ll, 
No. 2, pp. 314 - 316 


TEXT 3 As shown in other work by the authors (to be published 
in Metallovedeniye i termicheskaya obrabotka metallov) diffusion 
porosity occurs during distillation of chromium from the alloy 
XKLONB.: (Kh20N80), whereby the pores are equally oriented 
within the limits of 1 grain, By means of a method described 

in an earlier paper (Ref. 3), the authors attempted to determine —— 
the orientation of the pores in the initial stages of their 
growth with respect to the crystal lattice of the alloy. Since 
they did not manage to grow sufficiently large erystals of the 
alloy Kh20N80 by recrystallisation, the authors used large 
crystals obtained accidentally in scrap material from the 

alloy E1437B, the composition of which is similar to that of 
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Kh20N80, The single-crystal film which is required for 
investigating the pores by the method of small-angle X-ray 
scattering was obtained by mechanical grinding to a thickness 
of 150 p, followed by electropolishing to a thickness of 

60 pe. The electrolytic thickness-reduction did not ensure total 
removal of the work-hardened layer and the Laue pattern is 
blurred ( Fig. 1 - pertaining to a single-crystal film of the 
alloy EI437B, the surface plane of which is near to the plane 
(100) ).However, specimens produced from thicker sheet by 
electrolytic polishing were considerably nonuniform as regards 
thickness, The Cr distillation was effected ina quartz 
ampule (which was connected continuously to a pre-vacuun 

pump) at 1 330 © for 2.5 hours. Shorter distillation times 
did not produce porosities, After terminating the distillation 
process, the specimen was rapidly thrown into the cooled part 
of the ampule to eliminate falling-out of the ordered phase. 
Some of the specimens crystallised during distillation 

and broke up into a number of small grains, whilst others 
remained single crystals, Curves of the drop in intensity of 
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the small-angle scattering as 4 function of the distance 

from the edge of the primary beam were plotted by photo- 

metering the X-ray diffraction patterns which were obtained 

by means of slot equipment puilt as described by Kratky (Ref. 4). 
The slot was located in differing crystallographic directions. 
Specimens were investigated, the surfaces of which were near 

to the plane (111) and (100) . The photometric curves were 
standardised in such a way that the intensities at a distance 

of 1’ from the edge of the primary beam were equal for all the 
X-ray aiffraction patterns taken from the same specimen. 
Following that, lines of equal intensity were plotted in the 
polar coordinates (angles-intensity). The thus obtained 

graphs are plotted in Figs. 2a and b (curves of equal 

intensity of Low-angle scattering in various directions: 

Fig 2a. - specimen surface near to the plane (111), 1; 2, 3, 20e8 
min; Fige 2b - specimen surface near to the plane (100), — 
1, 2, 3s we min), It can be seen that the intensity of low- 
angle scattering of X-rays drops more slowly for a specimen, 

the surface plane of which is near to the plane (111) if the 
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slot is in the direction \211| (corresponding to the photo- 
metering direction !110!). “This means that in the direction 
(110 \ the dimension of the pore nucleus is at a minimum (Ref. 3)4 
The anisotropy of the drop in intensity for specimens with the — 
surface plane near to the plane (100) confirms these 
conclusions, It is pointed out that the anisotropy of low- 
angle scattering for the alloy EI437B is not as pronounced as 

it is for brass, This is attributed to the fact that the 

alloy is strongly contaminated with nonmetallic inclusions 

with irregular boundaries, which can be clearly seen in 

unetched polished cuts. They can serve as a basis for forming 
arbitrarily oriented pores, 

There are 2 figures and 4 Soviet references, 
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AUTHORS : Kalikhman, V.L., Umanskiy, YaeSe, and Chirikov, N.V. 
<_< oo 


TITLE : A study of the appearance and growth of diffusion poro- 
sity during the evaporation of the volatile component 
from some nickel-based alloys , 


SOURCE: fAkademiya nauk SSSR. Institut metallurgii, Issledovaniya 
po zharoprochnym splavam. veS. 1962. 127-131 


TEXT: Equations for calculating the size and amount of submicro 
diffusion pores in metals and alloys from small-angle x-ray scatter- / 
ing data are dorived. These equations were used to calculate the ‘4 
diffusion porosity of Ni-26.9% Mn and Ni - 27.6% Zn alloys. The 

alloy specimens (foil 30 microns thick) were heated in vacuo to 800- 
1100°C to evaporato the more volatile component. The pore size ine 
creased at first with increasing time at the, elevated temperatura, 
‘reached a maximum and decreased thereafter. , The pores could be 
classified into two groups according to size;the maximum sizes are 

400 angstrom in the first and 1500 angstrom in the second groupe 
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A study of the appearance and growth... 


It is assumed that the growth of the pores isan autocatalytic pro- 
cess during the first stages of evaporation; the rate of growth de- 
creases with time during to the exhaustion of the vacancy sources 
within the alloy, The fraction of diffusion porosity in the total 
porosity amounts to 18-20% in the specimens subjected to evaporat- 
fon at 800° and decreases with both time and Increasing temperature, 
There are 4 figures. [ 
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AUT HORS 3 Semenovskaya, S- Vey and Umanskiy, Ya. 5+ 

TITLE: Radiographic determination of Focht's elastic constants and 


the transverse branches of the phonon spectrum for dis- 


ordered substitution solid solutions with cubic structure 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 6, 1962, 1455 - 41465 


TEXT: Focht's constants and the transverse branches of the phonon spectrum eet 
for disordered substitution.solid solutions (8 at% Al in Cu) with cubic Yo fh 
structure (face-centered, body-centered, or simply cubic) were determined .~ © 
by an isothermal method. After measuring the absolute intensity of the 
aiffuse X-ray scattering for.‘small wave vectors |R| (that means, when the 
classical theory of elasticity; can be applied), one obtains the frequency 
of the transverse branches :oft’t{he phonon spectrum by using the formula 

for the intensity of thermal: Byffuse single-phonon scattering. The 
velocities of sound on in the different directions are obtained from four 


f) 


: -> 
diffusion equations (two transverse branches for k along {110} and one 
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transverse branch each for k along $1005 and 1115). The elastic constants 
8 , Fetes 
Caq? C49» and Cay are calculated from the values of coe To obtain the 
ratio between the elastic constants it is sufficient to determine three 


Ese 


\ 


ratios of diffuse scattering intensities around a [110] reflex in the 


directions /001!, |1101, and (a71]. The determination of the absolute 
value for the constants -of elasticity also requires a knowledge of the 
absolute value of one of the isotropic macroscopic moduli (foung 's modulus, 
shear modulus, or compressibility). fo obtain the transverse branch of 
the phonon spectrum for a wave vector directed along 100\; {110}, and 

111, it is necessary to measure the intensity of diffuse scattering around 
the (200) reflex in the directions (10d, 010|, and [011|, around the (220) 


reflex in the directions [110}, (Ta) » and (111, and around the (111) 
reflex in the directions \iit- There is 1 figure. : 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel ‘Inetitute).i, 
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3/048 62/026/603/004/015 
B107/B102 

AUTHORS: Ol! shanskaya; 5- Ya., Nekrasov, Yu. Ve, and Umanskiy, Ya- S- 


TITLE: Examination of order in the alloy Wo+ 44 atom Mo by 
measuring the diffuse X-ray scattering 


PERIODICAL: © Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, Vv» 26, 
no. 3, 1962, 349-351 


TEXT; The degree of order in the alloy ¥ + 44% Mo at 4100, 1350, and 
4700°C was studied. A YPC-50N (URS-501) diffractometer and CuK, radiation 
monochromatized by a plane germanium crystal, were used for the examination | 
Radiation was recorded with an MCTP-4 (MSTR-4) argon counter. ‘The angular 
range from 8 to 20° was measured; scattering from air was eliminated by 
the use of a vacuum chamber (Ref. 1; A. S- Kagany V. A. Somenkov, Ya. S- 
Umanskiy, Kristallografiya, 5, 468 (1960)). Temperature effect, Compton 
effect, and Bragg scattering were mathematically eliminated. Ground 
samples with etched surfaces were used for the examination, since absorp- 
tion was considerable. The intensity distribution was determined 
experimentally. The curve for 1700°C was calculated from 
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sin Sr, 


l= Neves (/s — fa? Die Sr; 


The short-range order coefficients a; resulting from it, are given 
numerically. The positive signs of a, and oe) show the atoms of the same 


type to prevail in the neighborhood of one atom, i.e. the Mo - W system Hn 
tends to segregate. Furthermore, the radial distribution of the aton a 
density of tungsten was determined from the formula 


2 . 
Jy =B 399) BE 05, 


In general, the results of Fig. 2 agree with those of the first method. 
The additional mininun between Ps and r, is explained by the fact that the 


upper Limit of integration, So» de 2.6 instead of o (Ref. 4, see below). 
The degree of order inoreases slightly as temperature decreases; but still 
is very low at all temperatures. The mixing energy appears to ve very 

low; it is 0.079 ev for 1700°C according to Ref. 5 (Me Ae Krivoglaz, A» A- 
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Smirnov, Teoriya uporyadochivayushchikhsya splavov (Theory of ordering of 
allofs), M., 1958). There are 2 figures, 1 table, and 5 references: 

3 Soviet and 2 non-Soviet. The two English-language references are: 

Ref. 3: P. S. Rudman, B. L. Averbach, Acta metallurg-» 2, 575 (1954); 
Ref. 4: P. A. Flinn, B. Le; Averbach, P. S.- Rudman, Acta erystallogr., 7» 
- 153 (1954). fe ; \ 


e 


— 00 
Fig. 2: Curves of radial - ~-- 950", 
distribution of the atom wees VO : XY 
density of W, (a tungsten ous 

atom in the sphere center). 7” 
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B107/B102: 
AUTHORS: Vishnyakov, Ya. Des and Umanskiy, Ya- S- 
TITLE: Formation of packing defects in alloys during the distillation 


of the volatile component 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v- 26, 
no. 3, 1962, 352-353 


TEXT: Zinc was distilled from a silver - zinc alloy with a face-centered 

cubic lattice (710% by weight of gn) at 600-650°C and 10° mm Hg. The 

0.08 mm thick plates were cooled in air. A standard sample was cooled to 

room temperature within 42 hrs in a furnace. The reflection patterns 

((111) and (200)) were recorded with a YPC -50" (uRS-501) diffractometer and 
CuK emission. The distance between the two reflexes from the standard was 

by “4: larger than that from the chilled sample. This is probably due to 

packing defects. . Since distillation changes the lattice constant, the ratio : 
aint oo/sindy (sines of the reflection angles) which is independent of the 


“lattice constant, is suggested for quantitative characterization of lattice 
defects. In packing defects in a face-centered cubic lattice, (200) : 
Cara 1/2 
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is displaced toward smaller, and (111) toward wider angles. The sine ratio 
decreases by 0.026, whereas the greatest possible error in the determination 

of this ratio is 0.015. Two competing processes of defect concentrations 

in the alloys are assumed to occur, since in some papers (Ref. 4: V. L. 
Kalikhman, Ya. S- Umanskiy, N. V. Chirikov, Fizika metallov i metallovedeniy, 

11, no. 2, 314 (1961)) channels with a (110) orientation were found to 

appear when the volatile component is distilled off. The results of the ; 
present paper show a concentration of defects in the (111) plane. The two. —~ 
English-language references are: W. T. Read, Dislocations in crystals, 

C. N. J., Wagner, metallurg., 5, 427 (1957). 
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104 
AUTHORS: Semengysékaya, S. V., and Ymanakiy, Ya. S. 
TITLE: Separate determination of dynamic and static distortions 


from weakening of the interference maxima of solid solutions 
in any phonon spectrum : 


PERIODICAL: Akademiya nauk SSSR. Doklady, Vv» 145, mo. 2, 1962, 312-314 


TEXT: - When solid solutions are formed or are thermally treated, their ‘6 
interference maxima are weakened by a change in the mean squarecdisplace- 
ment. - of the elastic atomic vibrations and by a static displacement of 

atoms: ° : ; 
: is T,exp(-(Layy ig Letat))? : 
16n-sin’9 ce . 4. ~ 16x7pin“9 a 

; 32 dyn’ stat 32 stat 
2 2 : 

The quantities Yayn and U4,4 can be determined separately as 


dyn 


ue is 
2 dyn 
temperature-dependent whereas Uta is not. The quantity Yayn is 
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“@etermined by oe eee 

: A 

Se af (att 
Bi ~&) 

where m is the effective akonie mass of the solid solution oa a z, a! | 

g(w)du is the number of vibrations of frequency w ° [eleva 3. When 


5), | (1), 


punction (22) /euye? i teas tay ion watts 
hw /kT <2n, the function (Fe) /e can be expanded in a Taylor se s 


Bo [hT 


re ee © ee 
aah, = —4ir + ali) — alr) Tae (3). 
Substitution Puravenes the expression. , . 


ee E[ es ae ir a 


“2 32 ; <2 
Then the mean squarec -aieplacenent is “tot” tan * Ustat = at +a Vitat’ 
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a erg : : 
Where A = i di is temperature-independent. The static and thermal 


° 


Sea are determined graphically. The inclination of the resultant 
straight line determines ak, The quantity uz, 4 can be found only by 


experiment and is tenperatire-dependent only.at high temperatures. Below a 


roon temperature the term & 2 Hank? has to be calculated since otherwise the 
error is 5 % even at room temperature. There is 1 table. 
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(Solutions, Solid) (Crystal lattices) 
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1. Moskovsidy institut stali, 
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Characteristics of the fine crystal structure of titanium 
following cold straining.’ Metalloved, i term. obr. met. 
no.ll:48 N '63, (MIRA 16:11) 


1. Moskovskiy institut stali i splavov. 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001857930007-1" 


30007-1 


94 ‘VE: 


VISHNYAKOV, Ya.D.; MAZO, D.M.; UMANSKIY, Ya.S. 


Defects of packing in pure cobalt and in cobalt-iron alloys. 
Izv. vys. ucheb. zav.j chern. met. 6 no.9:145=147 163. 

(MIRA 16:11) 
1. Moskovskiy institut stali i splavov. 
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VARLI, K. V.3 SKAKOY, Yu. A.5 UMANSKIY, Ya. 5. 
"Some morphological peculiarities of decomposition of supersaturated 

! x 2 5.00 Ge 

eolid solutions in copper-base alloys. 


report submitted for 3rd European Regional Conf, Electron Microscopy; 


Prague, 26 Aug-3 Sep 6. 
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| ABSTRACT : The authors determined the dependence of frequency on the wave vector 
for longitudinal and transverse waves propagated along the symmotry directions— , 
eb [200] , fa 110), and futat room temperature. The initial segments of the disper= 
EI .sion curves permit yaet aoe determination of the veldcity of sound. The , 

'; velocities thus obtained agree with average values determined ultrasonicaliy | with" 
| in 7% or less. The apiielaee values of the elastic constants (in dynes/ec 


af .2 045°10™ wl2 for C31, 1 69107 for Cy5, and 1, 14°10" ma for Cyz—are in good agreo- 
at ‘ment with data from the literature, Tho  Aispereton in Ni 4s found to be much - 
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| greater than in Al and Cu, as reported in the literature. This fact apparently 
; derives from the ferromagnetic nature of Ni and is due to spin-phonon interaction, ; 
‘The authors note that the precision in measuring the phonon spectrum is related 
:to the precision in determining multiphonon scattering, and they point out some 
| sources of error in applying corrections for multiphonon scattering, The correc= 
itions have a higher degree of salty for Al than for Ni, Orig, art. has: 3 
i | figures and 2 Sables 
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“TOPIC TAGS: manganese aluminum alloy, aluminum containing alloy, alloy magnetiza- 
tion, cast alloy, permanent magnet, magnetic alloy, magnetic permeability 


ABSTRACT: 30 x 10 x 10 mm and 50 x 15 x 15 mm rectangular and 6 x 20 mm cylindri- 

‘cal samples of an Mn ~ Al alloy containing 67.2-73.5% Mn were investigated using 

-magnetic, x-ray and metallographic methods in an attempt to evaluate the ferromag~ 
netic properties and possible use of alloys of this: type in permanent magnets. The 
magnetic properties of the samples, premagnetized in a 10,000 e electromagnetic 
field, were measured on a regular ballistic testing device. X-ray pictures were 
taken in an 86-mm Debye chamber with chromium and iron emission. The microstruc- 
ture of unetched and etched cross sections was studied with an optical microscope. 
All the magnetic samples were found to contain an a-phase with a tetragonal, order~ 
ed, space-centered structure with a- and c-periods of 2.77 and 3.57 kX, respective- 
ly. The phase composition was found to depend on alloy chemical composition, cool- 


ing is and the mode of thermal treatment. An alloy, tempered at 400-500C for 
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ou z 
less than I hr., was found to consist almost entirely of a ferromagnetic (phase. 
Most of the tested alloy samples showed magnetic properties immediately after cast- 
ing, with He values ranging from 180 to 960 e In Individual samples. The magnetic 
state was intensified by a hardening procedure in which samples, annealed at 1150- 

. 1180C in hydrogen for 0.5-1 hr., were cooled at a critical rate or quenched in oi] 
; or cold water and tempered at 450-600C. The principal magnetic data for thermally 
' treated Mn-Al cast magnets are shown in the Enclosure. ‘J. M. Garina, Ye. Yu. 

' Zel'tser, T. N. Korchebokova, G. (. Lasis and V. N. Sorokina participated in the 

: tests.'' Orig. art. has: 4 figures and | table. 
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Fig. |. Curves for: mag- 
netization wth respect to | 
(1) and B (2), demagnetiza- 
tion (3), magnetic energy 
(4), reversible magnetic 
permeability (5) and re- 
habjlitation coefficient 
(6) of a Mn-Al alloy (71.6% 
Mn), plotted in two scales. 
Dashed tines refer to 6000- 
10,000-e fields. 
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; TITLE: Study of the phonon spectrum of a disordered solid solution 


_ with Ni,Fe composition by the method of diffuse scattering of x rays . 
SOURCE: AN SSSR. Doklady*, v- 157, no. 5, 1964, 1103-1106 


_ TOPIC TAGS: xX ray diffraction, Compton scattering, phonon scatter~ 
: ing, solid solution, nickel alloy, ordered alloy, single crystal ‘ 


ABSTRACT: A method for separating the scattering intensities con~- | 
nected with static and thermal atom shifts, and permitting separation 
of scattering intensity by the transverse branches of the phonon 
' spectrum in true form, was developed by the authors previously (FTT, 
“ve 4, no. 6, 1455, 1962). This method is employed in the present 

_ research to investigate the phonon spectra in a disordered Ni3Fe 
solid solution with stoichiometric composition, for which an x-ray 
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diffraction determination of the vibration frequencies in solid 
solution is possible. A single crystal was investigated, obtained 
‘by: slow cooling from the melt. The method of preparing the sample 
is described. The investigation was made in a URS-50-IN ionization 
‘installation using cobalt-Ka emission, monochromatized by a cylin- 
‘ drical bent pentaerythrite crystal. The intensity of diffuse scat~ 
tering was measured around the sites (200), (220) and (222) in the ; 
symmetry directions {100}, [110], and [111]. The measured intensity 
-was converted into absolute units by comparison with large-angle 
scattering from amorphous quartz. Corrections were made for Comp- 
ton and two-phonon scattering, and for anomalous dispersion. The 
elastic constants of the single crystal of disordered Ni,Fe solid 
solution, determined from the obtained spectrum, agree with each 
other within 5--7%, and have values Cia = 2.44, Cho = 1.6 and Cag cx 


= 1.02 (all in units of 10! 


dyne/em?) . The singularities noted on 
the spectral curves are attributed to the influence of the near 
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order on the phonon spectrum. This report was presented by G. V. 
Kudryumov. Orig. art. has: 1 figure and 3 formulas. 
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AUTHOR: Umanskiy, Ya. 8.; Chirikov, N. Ve Roar’ 
a oe ae v7.9 7 1/7 
TITLE: Concentration inhomogeneities in deformed coppar-aluataun and copper- 


beryllium alloye . 7 09,55 ro 
SOURCE: lie metallov { metallovedentye, v. 20, no. 2, 1965, 310-313 


TOPIC TAGS: concentration inhomogeneity, deformed alloy, dissolved atom segre- 
gation, small angle scattering, X ray scattering, scattering angle, activation 
energy, packing defect . 


ABSTRACT: Segregations of dissolved atoms form on packing defects in between ex- 
tended partial dislocations; all the previous studies of this effect have been 
performed er deformation. Therefore, it was of interest to investigate the 
effect of deformation. In this connection, on the basis of the findings of Caha 
and Davies (Phil.Meg., 1960, 5, 59, 1119), who investigated suall-angle X-ray 
scattering for foil having the composition Cu + 15 at.% Al, deforned 70% and 
tempered at 200 and 250°C, the authors calculated the activation enargies of the 
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formation of segregations. The calculations were based on the assumption that the 
segregations have roughly identical dimensions and that an equal inteneity of 
gmall-angle K-ray scattering corresponds to their equal number, i.e. all the sys- 
tems are in identical state. This assumption was verified for the alloy Cu + 2.44% 
wt. Be» If the systems are in identical state, the curves of gmall-angle X-ray - 
scattering must be of the same type. A formula ia derived for the tine needed by 

a system to attain a given j-th state and, on this basis, on couparing tha time 

Ty, 08 attaining one and the same state j of the systes, i,q. one and the sae 
intenaity of guall-angle K-ray acattering for some. scattering angle at different 
temperatures, the activation energy may be calculated from the formula 


ee a 
w= kin 
Qak ee In oy re) 


lwhere k is the gas constant. The different states of 2 system guceeed each other 
and correspond to the succeeding stages of the formation of segregations. Thus, 
for the lst, 2nd, and 3rd j states the activation energies proved to be 13, 20, a2 
| and 34 kcal/mole, respectively. The increase in activation energy in time reflects 
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the physical nature of the process. Cold deformation is accompanied by the appear- 
ance of excess vacancies, rise of a strese gradient, increase in the concentra~ 
tion of dislocations, and, under certain conditions, increase in the concentration 
of packing defects. On the formation of concentration inhomogeneities owing to 
diffusion relaxation the lattice will repair itself. Since different types of 
defects disappear at different rates and the mechanigm of their participation in 
the diffusion (and hence also the activating energy)idiffers, the change in the 
relative concentration of different defects will lead to a change in the acti- 
vation energy. The role played by different defects in diffusion in deformed 
metals may, in ite turn, be evaluated according to the activation energy of the 
process. Orig. art. has: 3 figures, 2 tables, and 3 formulas. 
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SOURCE: Fizika tverdogo tela, Vv. 7, no. 7, 1965, 2235-2237 


TOPIC TAGS: temperature characteristic, Debye temperature, elastic modulus, german~ - 
ium compound, silicon compound ; 


ABSTRACT: Roentgen characteristic temperature of Ge-Si solid solutions Oy» was de-. 
termined by x-ray methods. This value directly measures v, the mean square dis- 
placement of atons from equilibrium sites. The magnitude of U2 depends not only on 
the boundary frequency but also on the form of the thermal oscillation spectrum of 


the lattice. Calculated and experimental values of 8, are compared with those of: 6 


(Debye characteristic temperature) .for Ge-Si alloys of equiatomic compositions; the 
calculated values are obtained from the following formula: 


“ome brie“ 
where T, is the melting point of the alloy, 83 is the atesic volume, M is the average 
atonic weight of the alloy, @ and b are constants determined fram data for pure com- 
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where N is Avagadro's number, 6 is density, M is molecular weight, 7 is the number of 
atoms in a molecule, v is the parameter incorporating the speed of the longitudinal 
and transverse waves. For the experiment, pure n-Ge and p-Si were alloyed and pro~ 
cessed into crystals, whereupon 6, was calculated from the thermal dependence of the 


x-ray. intensities of the (711); (642) and (553) lines, using Mok, radiation with a 


“gr filter and a scintillation counter. Values for 9 were obtained by employing calo- 
rimetric and elastic modulus methods. The tabulated results for Ge-Si alloys show 
values ranging from 460 to 475°K for 8 and from 371° to 4O8°K for %,- Orig. ast. 
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ORG: Moscow Institute of Steel and Alloys (Moskovskiy institut stali 1 splavov) 
A es 

TITLE: Measuring diffuse scattering of x-rays to study order in an equiatomic solid 

solution of germanium and silicon 


SOURCE: . Fizika tverdogo tela, v. 7, no. 9, 1965, 2673-2677 

ep Ue Se a. eh SS 
_ TOPIC TAGS: solid solution, semiconductor research, xX ray scattering, ordered alloy, 
silicon alloy, germanium alloy 
"ABSTRACT: Diffuse scattering of x-rayaywas us9¢d]for studying ort-range order in 
‘an equiatomic semiconducting ermani ilicon Solid solution.|) The experimental 
equipment and procedure are describe 6S The measurements were made at room tempera~ 
ture at angles from 6 to 21°. Coefficients a, associated with the localized order- 


ing of the atoms, and the dimensional coefficients 6; determined by the difference 


in sizes of the component atoms were calculated for three coordination spheres by the 
method of least squares. The results are tabulated. The values of a, were used. for 


plotting a curve for the intensity of diffuse scattering by the equiatomic Ge-Si al- 
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